To solve the problems such as isolation of information, poor sharing and reusability, difficulty of finding resources and providing personalized information service, a solution method of ontology-based query and reasoning was introduced.
Introduction
In the traditional information system, information was stored in a fixed hierarchical database or information base. Information structure mainly relied on representation based on hypertext. Most of the information was isolated relatively.
Sharing and reusing of information was relatively poor. "Trek" phenomenon occurred frequently in finding resources. Personalized service demand could not International Symposium on Computers & Informatics (ISCI 2015) be met. How to improve the information system has become a common concern to researchers.
Conventional information retrieval technology based on keywords can not meet the demand of people for information query. Semantic web [2] technology is the most promising approach to solve this problem [1] . As a conceptual modeling tool which can describe the information system in semantic layer and information layer, ontology is located in the core position in the hierarchy of semantic Web [3] .
The semantic web technology based on ontology is applied in many fields.
Literature [4] studied the ontology based semantic retrieval technology, and established a semantic retrieval prototype on the basis of corn planting ontology.
Literature [5] studied and designed a semantic retrieval system based on domain ontology , designed and built university domain ontology and implemented a semantic retrieval function. The literature [6] introduced the basic concept of ontology theory, implemented a healthy information model system of lung cancer based on ontology, and gave the main framework of the system. Literature [7] presented the framework architecture of an E-learning course, and then created course ontology. Above literatures introduced ontology into the corresponding fields, but were not deep enough. Some remained in the stage of theoretical model.
Others just implemented simple prototypes. All of them did not provide semantic reasoning functions.
In this paper, we design domain ontology of courses. Then we construct a Semantic Query and Reasoning System based on Domain Ontology (SQRS-DO), and we give the design and implementation of this system and the analysis of running results, verify the effectiveness and feasibility of semantic query and reasoning based on course ontology.
System Design and Realization
Architecture and Main Process. The architecture and process flow of SQRS-DO is illustrated in Fig. 1 . The main process flow is as follows:
(1) User selects the corresponding retrieval terms in the retrieval interface, and submits them to the retrieval condition generator. Generator generates specific retrieval conditions according to (2) retrieval items, runs semantic retrieval function. The corresponding results will be retrieved from the ontology information base by using Jena APIs and shown to the user. Classification retrieval relies on information structure and content. Semantic query is realized by using SPARQL [8] . Semantic reasoning is supported by using Jena's own reasoning mechanism. New information base is derived from the information system ontology and exported to various relational database by using the Jena RDF API. 
Results and Analysis
The knowledge points and their corresponding preorder knowledge points can be queried from the domain ontology. The corresponding SPARQL query statement is as follows: The implementation indicates that our approach is feasible using semantic query in the information system. The isolated information is organized together, and can be shared and reused.
According to the actual needs of the system, we formulate corresponding reasoning rules and stored in rules documents. The rules are shown as following. knowledge is defined as easy and students can grasp better. Rule 3, if the difficulty degree of knowledge point is greater than 5, the knowledge point is defined as hard, and students must study harder to grasp it. The rule file is dynamically loaded by Jena framework when the system is running.
The result data can be successfully generated by after loading the rules in SQRS-DO. The reasoning results are consistent with the data of actual ontology instances. It verifies that the results are reliable, and we can achieve different results by different reasoning rule specification.
Summary
We apply the semantic query and reasoning technology to information system to solve the problems, such as information points isolation, poor sharing and reusability, "Trek" learning, difficulty to find learning resources, not providing personalized services. The semantic retrieval, query and reasoning functions are designed and implemented based on information system ontology. The implementation and experimental results indicate that the proposed approach is feasible and effective and further intensify the ontology technology research in the field of information system. Our future work mainly focuses on increasing the degree of correlation between the information system ontology and the learning resources and enhancing the retrieval method and to recommend the right learning resource to the right student.
